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ABSTRACT: 

PURPOSE: To obtain high durability over a long period of time under wide 
temp, conditions by forming liners of non-woven fabrics having the structures 

of plural layers, incorporating rayon fibers into the parts of the noh-woven 
fabrics in contact with a magnetic recording medium and incorporating magnetic 
powder of a hexagonal crystal system into magnetic layers. 

CONSTITUTION: The disk-shaped medium 1 is provided with the magnetic layers 
38 via under coating layers 37 on both surfaces of a nonmagnetic base 36. The 
liners 31. 32 are provided with outside layers 33, 34 on both surfaces o f 
inside layers 35. The liners 31, 32 are formed of the non- woven fabrics and at 
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least the parts 33, 34 of the non-woven fabrics in contact with the magnetic 
recording medium 1 contain ≥30 wt.% rayon fibers. The magnetic layers 38 
contain the magnetic powder 9 of the hexagonal crystal system. The disk having 
the excellent durabihty over a long period of time under a wide range of the 
temp, conditions is obtd. in this way. 
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Claim 

A magnetic disk provided with a disk-like magnetic recording medium having a magnetic 
layer containing a magnetic powder and a binder and a liner that comes in contact with the 
aforementioned magnetic layer and contained in a case, which magnetic disk is characterized by 
the fact that the aforementioned liner is made of a non-woven fabric having a multilayer 
structure and at least 30 wt% rayon fiber is included at the contact area of the aforementioned 
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non-woven fabric with the aforementioned magnetic recording medium, and furthermore, a 
hexagonal system magnetic powder is included in the aforementioned magnetic layer. 

Detailed explanation of the invention 
Industrial application field 

The present invention pertains to a magnetic disk. 

Prior art 

An information recording element is an essential component in an information processing 
system, and in particular, magnetic recording in such systems has an accumulated technical 
history, and for reasons such as relatively low cost and non-volatile recording, it occupies a 
primary position in the field. Furthermore, significant improvements in performance and 
recording capacity are continuing to be made, reduced size and reduced thickness are being 
promoted for recording and playback machines, and reduced size and reduced thickness are 
being promoted for the recording element accordingly, and the demand for magnetic disks with 
short access times is increasing. 

For the above-mentioned magnetic recording, for example, floppy disks are used, which 
disk comprise a disk-like magnetic recording medium having a magnetic layer containing a 
magnetic powder and a binder and a Hner that comes in contact with the aforementioned 
magnetic layer and which disks are contained in a case. In general, a non- woven fabric is used 
for the above-mentioned liner, and the aforementioned non-woven fabric is produced by mixing 
spherical beads such as polypropylene or polyester fiber with a long fiber rayon, for example, 
and the aforementioned beads or fiber are heated and melted to bond the long fiber rayon. 

A conventional non-woven fabric mainly comprising rayon is a single layer structure and 
has relatively good cleaning performance; however, a high degree of detachment of the resin 
powder from the non-woven fabric occurs and flocking occurs and these become causes of 12 
dropout. On the other hand, when components other than rayon that prevent the aforementioned 
problems (for example, polyester fiber or polypropylene) are increased, cleaning performance 
becomes inadequate, scratching of the magnetic layer occurs, and an increase in dropout occurs. 

Meanwhile, the disk-like medium inserted in the case has a magnetic layer provided on a 
non-magnetic substrate, where a magnetic powder is dispersed in a binder, and with reduced size 
and high capacity = high-density of the floppy disk, an increase in wear resistance and in 
reliability is greatly desired. In order to increase density, a reduction in the gap between said disk 
and the magnetic head is required, and an increase in smoothness of the surface of the disk is 
required for this. 
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However, the higher the smoothness, the more likely dirt and dust are to be adsorbed and 
the less likely they are to be removed, resulting in a reduction in wear resistance and reliability. 

Objective of the invention 

The objective of the present invention is to produce a magnetic disk with long-term 
reliability and wear resistance under all environmental conditions. 

Structure of the invention 

Thus, the present invention is a magnetic disk characterized by the fact that the 
aforementioned liner is made of a non-woven fabric having a multilayer structure and at least 
30 wt% rayon fiber is included at the contact area of the aforementioned non-woven fabric with 
the aforementioned magnetic recording medium, and furthermore, a hexagonal system magnetic 
powder is included in the aforementioned magnetic layer in a magnetic disk provided with a 
disk-like magnetic recording medium having a magnetic layer containing a magnetic powder and 
a binder and a liner that comes in contact with the aforementioned magnetic layer in a case. 

First, an example of a magnetic disk of the present invention, for example, a floppy disk, 
is explained using Figure 1 to Figure 3. 

Figure 1 is an exploded view of a small floppy disk having a center core. 

In said figure, 1 is a disk-like magnetic recording medium, 11 is a center core, 21 and 22 
are the jacket shells (case) that contain the magnetic disk so that it is free to rotate and the shells 
are bonded to form the floppy disk, and ABS resin, etc. is used. 

23 is a center hole for the core, 24 and 25 are shutter holes, 26 is a shutter slide plate, 27 
is a connector peg for connecting the shells 21 and 22 and are provided on shell 21 at 
corresponding points. 4 is a slide shutter and 41 is a shutter hole. 

The above-mentioned floppy disk is assembled as liners 31 and 32 are applied to the 
inside surfaces of jacket shells 21 and 22, the above-mentioned disk 1 and other components are 
held in specified positions and point bonding is achieved by connector pegs 27 and slide shutter 
4 is further mounted. 

According to the present invention, liners 31 and 32 are made of a non-woven fabric 
having a multilayer structure (multilayer structure consisting of two layers, three layers, etc.). At 
least the contact area of the aforementioned non-woven fabric with the disk-like magnetic 
recording medium includes at least 30 wt% rayon fiber. 

Figure 2 shows a liner with a three-layer structure, and outer layers 33 and 34 which are 
areas that come in contact with the disk-like magnetic recording media (1 in Figure 1) include at 
least 30 wt% rayon fiber and the cleaning performance is either retained or improved and 
scratches on the medium are prevented. In other words, a content of rayon fiber of 30 wt% or 
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less is insufficient, and cleaning performance unique to the aforementioned fiber is inadequate 
and scratches are likely to be produced on the medium. Furthermore, 30 wt% or less of other 
material components such as acrylic, polyester, and nylon may be included, and in this case, 
detachment of resin powder, etc. may be reduced, at times. When liners 31 and 32 based on the 
present invention have an inner layer 35 made of a fiber other than rayon (for example, acrylic, 
polyester, etc.), the above-mentioned detachment of resin powder can be reduced. In this case, a 
part of the inner layer 35, for example, the layer that comes in contact with outer layers 33 and 
34, may be formed with a rayon-containing non-woven fabric containing 30 wt% or less of rayon 
fiber (the fiber other than rayon may be made of acrylic, polyester, etc.) and the inner layer may 
be made with a fiber other than rayon. 

Furthermore, liners 31 and 32 may have a two-layer structure, and in this case, only the 
side that comes in contact with medium 1 (for example, 34 of liner 31 and 33 of liner 32) must 
be made of a non-woven fabric having at least 30 wt% rayon fiber. In a three-layer structure, /3 
only layer 33 or 34 that comes in contact with medium 1 must be made of a non-woven fabric 
having at least 30 wt% rayon fiber. 

When liners 31 and 32 are formed into the above-mentioned three-layer structure, either 
side may be applied to the inner surface of the shell. 

A desirable composition of layers 33, 34, etc. that comes in contact with medium 1 
includes at least 60 wt%, preferably, at least 90 wt%, rayon fiber. In addition, acrylic, polyester, 
nylon, etc. may be used. A thermoplastic fiber (polyester, nylon, or acrylic) is desirable as a 
composition for liner layer 35 that does not come in contact with the surface of medium 1, and 
those containing at least 60 wt% said resin are especially suitable. As for the thickness of the 
liner, 20 to 100 \xm is desirable for the thickness of the liner layer that comes in contact with the 
surface of the medium. Furthermore, 100 to 400 ^im is desirable for the total thickness of the 
liner and 150 to 300 \xm is especially desirable. 

For liners having the above-mentioned multilayer structure, #149-246, SP-286, etc. of 
Velatec [transliteration] Co. can be mentioned. 

As a different important structure of the disk of the present invention, the use of 
hexagonal system magnetic powder can be mentioned. 

Figure 3 shows an example of a disk-like magnetic recording medium 1, in which 
magnetic layer 38 is provided on both surfaces of non-magnetic substrate 36 with an optional 
undercoat layer 37. Furthermore, an overcoat layer (not shown in the figure) also may be 
provided on the magnetic layers, as needed. 

In the above-mentioned disk-like magnetic recording medium 1, the above-mentioned 
hexagonal system magnetic powder is used for the magnetic layer 38; thus, recording and 
reproduction such as video output can be improved, and a high S/N ratio can be achieved as well. 
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For the aforementioned hexagonal system magnetic powder, hexagonal system ferrite 9 shown in 
Figure 4 can be mentioned. The aforementioned hexagonal system ferrite has a sheet-like 
structure (the ratio of diameter d to thickness t, d/t, used as the length to thickness ratio) and 
furthermore, the magnetization axis is normal to the sheet surface (that is, in the c-axis direction), 
an orientation in the vertical direction can be easily achieved by means of a magnetic field or 
mechanical orientation, and production of recording media suitable for perpendicular recording 
is made possible. And furthermore, efficient recording of short wavelengths is made possible in 
hexagonal system ferrite. 

The above-mentioned hexagonal system ferrite magnetic material can be represented by 
general formula: M'0(Fei2.xMxOi6) 
(wherein, M' is a divalent metal such as Ba, Sr, or Pb. 

M is one or more metals, for example In, Co-Ti, Co-V, Zn-Ge, Zn-Nb and Zn-V and 

combinations thereof. 

xis3>x>0.) 

Ba-ferrite magnetic powder where M' in the aforementioned formula is Ba is desirable. 
Furthermore, a particle diameter (length of diagonal d of the sheet surface) in the range of 0.01 to 
0.5 |im is desirable and 0.05 to 0.3 |im is further desirable, and a length to thickness ratio 
(diagonal length d/thickness t ratio) in the range of 2 to 20 is desirable and 4 to 10 is even more 
desirable. 

The above-mentioned ferrite magnetic material is described in detail in IEEE Trans, on 
Mag., MAG-18 16 (1982), etc. 

The device and material technology of the prior art commonly used for production of 
conventional magnetic recording media may be used in the present invention. 

For the binder used in the magnetic layer, polyurethane which has good wear resistance 
can be mentioned. Said material has strong adhesion to other materials and high mechanical 
strength with high repeat stress resistance and high flexing, and furthermore, it has high wear 
resistance and weather resistance. 

Furthermore, when a fiber-like resin and vinyl chloride type copolymer are included in 
addition to polyurethane, dispersibility of the magnetic powder in the magnetic layer is increased 
and mechanical strength is also increased. If only a fiber-like resin or only a vinyl chloride type 
copolymer is used, hardness of the layer becomes too high, but hardening can be prevented by 
inclusion of the above-mentioned polyurethane. For the fiber-like resin, cellulose ether, cellulose 
inorganic acid ester, cellulose organic acid ester, etc. can be used. The above-mentioned vinyl 
chloride type copolymer may be partially hydrolyzed. As a suitable vinyl chloride type 
copolymer, copolymers that include vinyl chloride and vinyl acetate can be mentioned. 
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Furthermore, phenoxy resins may be used as well. Phenoxy resins have advantages such as high 
mechanical strength, superior dimensional stability, high heat-resistance, water repellency, /4 
chemical resistance and good adhesion. 

The above-mentioned advantages compensate for shortcomings of the aforementioned 
polyurethane and are used effectively to further increase the stability of properties of the 
magnetic layer with passage of time. 

Furthermore, modified polyurethanes containing acid groups (for example, a sulfo group, 
phospho group, carboxyl group, etc.), a epoxy group and hydroxyl group, and modified vinyl 
chloride type copolymers may be used for the above-mentioned binder resin. The 
above-mentioned functional groups may exist in any form and it is even more desirable when the 
group forms a part of the copolymer. 

Furthermore, in addition to the aforementioned binders, mixtures with a thermoplastic 
resin, thermosetting resin, reactive resin, or an electron beam-curable resin may be used as well. 

In order to increase the wear resistance of the magnetic layer of the magnetic disk, a 
variety of curing agents, for example, isocyanates, may be included in the magnetic paint. 

For an aromatic isocyanate, for example, tolylene diisocyanate (TDI), etc. and adducts of 
the aforementioned isocyanate and active hydrogen compounds, etc. can be mentioned, and those 
with a mean molecular weight in the range of 100 to 3,000 are suitable. Furthermore, for a fatty 
acid [sic; aliphatic] isocyanates, hexamethylene diisocyanate (HMDI), etc. and adduct materials 
of the aforementioned isocyanates and active hydrogen compounds, etc. can be mentioned. 
Among the above-mentioned aliphatic isocyanate and adducts of aforementioned isocyanates and 
active hydrogen compounds, those with a mean molecular weight in the range of 100 to 3,000 
are especially desirable. Among aliphatic isocyanates, non-cyclic isocyanates and adducts of the 
aforementioned compounds and active hydrogen compounds are especially desirable. 

For the magnetic paint used for formation of the above-mentioned magnetic layer, 
dispersants are used, and furthermore, lubricants, and in addition, additives such as abrasives, 
matting agents, and antioxidants may be added, as needed. 

For dispersants used in this case, lecithin, phosphate, amine compounds, alkyl sulfate, 
fatty acid amide, high alcohols, polyethylene oxide, sulfosuccinic acid, sulfosuccinate, known 
surfactants and salts thereof can be mentioned, and furthermore, salts of polymer dispersants 
having an anionic organic group (for example, -COOH and -PO3H) may be used as well. 
Furthermore, one of the aforementioned dispersants may be used or two or more may be used in 
combination. The amount of the aforementioned dispersants used is in the range of 1 to 20 parts 
by weight for 100 parts by weight of binder. 
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Furthermore, for a lubricant used in the present invention, silicone oil, graphite, carbon 
black graft polymer, molybdenum disulfide, tungsten disulfide, lauryic acid, myristic acid, oleyl 
oleate, and other fatty acid esters can be mentioned. 

For abrasives, standard materials, for example, fused alumina, silicon carbide, chromium 
oxide, corundum, synthetic corundum, synthetic diamonds, garnet, emery (main components: 
corundum and magnetite), etc. can be used. Those with a mean particle diameter in the range of 
0.05 to 5 \im are used for the aforementioned abrasives, and 0.1 to 2 ^m is especially desirable. 
The amount of the aforementioned abrasives used is in the range of 1 to 20 parts by weight for 
100 parts by weight of the magnetic powder. For matting agents, organic powders or inorganic 
powders are used independently or in the form of a mixture. For organic powders, acrylic styrene 
type resins, benzoguanamine type resin powders, melamine type resin powders and 
phthalocyanine type pigments are desirable, and polyolefin type resin powders, polyester type 
resin powders, polyamide type resin powders, polyimide type resin powders, polyfluoroethylene 
resin powders, etc. may be used as well, and for inorganic powders, silicon oxide, titanium 
oxide, aluminum oxide, calcium carbonate, barium sulfate, zinc oxide, tin oxide, aluminum 
oxide, chromium oxide, silicon carbide, calcium carbide, a-FeiOs, talc, kaolin, calcium sulfate, 
boron nitride, zinc fluoride, and molybdenum dioxide can be mentioned. 

For antioxidants, carbon blacks, and furthermore, electrically conductive powders such as 
graphite, tin oxide-antimony oxide type compounds and titanium oxide-tin oxide-antimony type 
compounds; natural surfactants such as saponin; nonionic surfactants such as alkylene oxides, 
glycerols and glycidols; cationic surfactants such as higher alkyl amines, quaternary ammonium /5 
salts, pyridines and other heterocycles, phosphonium and sulfonium; anionic surfactants 
containing acid groups such as carboxylic acid, sulfonic acid, phosphoric acid, sulfate group, and 
phosphate group; amphoteric surfactants such as amino acids, aminosulfonic acids, sulfate or 
phosphate of aminoalcohol, etc. can be mentioned. 

The dry film thickness of the magnetic layer is preferably in the range of 0.5 to 4.0 |xm, 
and 1.0 to 3.0 |Lim is especially desirable. 

For the solvent mixed with the above-mentioned paint or dilution solvent of the 
aforementioned paint at the time of coating, ketones such as acetone, methyl ethyl ketone, 
methyl isobutyl ketone, and cyclohexanone; alcohols such as methanol, ethanol, propanol and 
butanol; esters such as methyl acetate, ethyl acetate, butyl acetate, ethyl lactate and ethylene 
glycol monoacetate; ethers such as glycol dimethyl ether, glycol monoethyl ether, dioxane and 
tetrahydrofuran; aromatic hydrocarbons such as benzene, toluene and xylene; hydrocarbon 
halides such as methylene chloride, ethylene chloride, carbon tetrachloride, chloroform and 
dichlorobenzene, etc. may be used. 
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Furthermore, for the non-magnetic substrate, polyesters such as polyethylene 
terephthalate and polyethylene-2,6-naphthalate, polyolefins such as polypropylene, cellulose 
derivatives such as cellulose triacetate and cellulose diacetate, plastics such as polyamide and 
polycarbonate, etc. can be mentioned, and the thickness of the substrate is approximately in the 
range of 30 \im to 10 mm. 

An interlayer (undercoat layer) may be provided between the above-mentioned substrate 
and magnetic layer to increase adhesion, and the interlayer may be formed by coating of a 
variety of binders as well. 

For the coating method used to provide the above-mentioned magnetic layer for the 
substrate, air doctor coating, blade coating, air knife coating, squeegee coating, dip coating, 
reverse roll coating, transfer roll coating, gravure coating, kiss coating, cast coating, spray 
coating, etc. may be used, but the method is not limited to the above-mentioned coating methods. 

Furthermore, the present invention may be used for applications other than the 
above-mentioned floppy disks, for example, for a video floppy for electronic still cameras. 

Application examples 

Application examples of the present invention are explained below. 

The components, mixing ratio, handling order, etc. described below may be changed 
within the range of the present invention. 

A pplication Examples 1 and 2 

A magnetic layer was provided according to the magnetic paint formulation below. 
:Magnetic paint formulation: 

Co-Ti substituted Ba ferrite 100 parts by weight 



Carbon black 
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Alumina 
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Vinyl chloride resin 20 " 

(product of Japan Zeon Co., MR- 110: contains sulfonic acid metal salt) 
Polyurethane resin 9 " 

(product of Japan Polyurethane Co., N-2304) 



Polyisocyanate 12 " 

(product of Japan Polyurethane Co., Colonate L) 75% solids 



Oleyl oleate 9 " 

Cyclohexanone 240 

Methyl ethyl ketone 80 " 

Toluene 80 " 



II 
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Dispersing of the above-mentioned paint was done using a sand mill, and the dispersed 
mixture was filtered through a 1 |am filter, and coated onto a substrate, a non-orienting treatment 
and calender treatment were applied, and specific treatments were applied to produce a magnetic 
disk medium. 

Meanwhile, a non- woven fabric liner having a three-layer structure with the outer layer 
parts made of 100 wt% rayon and the inner layer part made of 20 wt% nylon fiber and 80 wt% 
rayon fiber (product of Velatec [transliteration] Co. #149-246) was applied to the inner surface 
of the jacket shell of a 3.5 inch floppy disk, the above-mentioned magnetic disk medium was 16 
inserted into the aforementioned shells to produce 3.5-inch floppy disks (microfloppy disk). 

A pplication Examples 3 and 4 

Instead of liner #149-246, a non-woven fabric hner with the outer layer made of 60 wt% 
rayon and 40 wt% polyester, and the inner layer made of 100 wt% polyester (product of Velatec 
Co., SP-286) was used and floppy disks were produced as in Application example 1. 

Application example 5 

Instead of Hner #149-246, a non-woven fabric liner with the outer layer made of 30 wt% 
rayon and 70 wt% polyester, and the inner layer made of 100 wt% polyester was used and floppy 
disks were produced as in Application example 1. 

Application example 6 

Instead of hner #149-246, a non-woven fabric liner with the outer layer made of 40 wt% 
rayon and 60 wt% polyester, and the inner layer made of 100 wt% polyester was used and floppy 
disks were produced as in Application example 1. 

Comparative Example (1) 

As a liner, a non-woven fabric liner consisting of rayon fiber and polyester fiber at a 
weight ratio of 50:50 (product of Mitsubishi Rayon Co., TK-450D) was used and floppy disks 
were produced as in Application example 1. 

Comparative Example (2) 

As a liner, a non-woven fabric liner consisting of rayon fiber and polypropylene at a 
weight ratio of 75:25 (product of Kendole [transliteration] Co., #149-303) was used and floppy 
disks were produced as in Application example 1. 
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Comparative Example (3) 

As a liner, a non-woven fabric liner with the outer layer made of 25 wt% rayon and the 
inner layer made of 75 wt% polyester and an inner layer made of 100 wt% polyester was used 
and floppy disks were produced as in Application example 1. 

Each of the floppy disk samples produced in the application examples and comparative 
examples above was inserted into a 3.5 inch high-density floppy disk drive and recording was 
done at 500 KHz and the operating time until the playback output using a thermal cycle of S'^C 
and 60°C became 60% of the initial output was measured, so that the durability was examined 
(measurement method is explained below). 

Furthermore, vibration was applied to 100 pieces of the above-mentioned floppy disks for 
1 hour and the number of disks in which dropout was generated was counted and used as the 
reliability test result. 

And furthermore, the RF output was measured for each floppy [disk] according to the 
method described below. Thus, a 500 KHz sine wave signal was recorded and the RF playback 
output was measured. The playback RF output measured is shown in Table 1 below as a value of 
the RF playback output relative to the floppy disk produced in Application example 1 taken as 
100%. In this case, the higher the value of the RF output, the better the floppy disk. 

The results obtained are shown in Table- 1 below. 
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Key: 1 
2 
3 



Liner 

Ba-ferrite 

Durability 
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4 Reliability 

5 RF output (%) 

6 Particle diameter 

7 Length/thickness ratio 

8 Application Example 

9 or higher 

10 Rayon 

1 1 Comparative Example 

As shown in Table- 1, samples of the present invention exhibit superior properties. 
Effect of the invention 

As explained in detail above, a non-woven fabric with a multilayer structure is used as a 
liner and at least the liner layer that comes in contact with the surface of the medium includes at 
least 30% rayon fiber, and a hexagonal system magnetic powder is further included in the present 
invention; thus, high-density and high-output recording is made possible and high reliability is 
achieved for a long time under a wide range of temperature conditions, and a disk with superior 
durability can be produced. 

Brief description of the figures 

The figures explain the present invention, and 
Figure 1 is an exploded view of the structure of a floppy disk, 
Figure 2 is a cross-sectional view of a portion of the liner. 
Figure 3 is a cross-sectional view of an example of a magnetic disk medium and 
Figure 4 is an enlarged perspective view of a hexagonal system ferrite particle. 

Furthermore, the keys shown in the figures are, 

1 Magnetic disk 

9 Hexagonal system ferrite 

21,22 Jacket shell 

31, 32 Liner 

33, 34 Outer layer 

35 Inner layer 

36 Substrate 

38 Magnetic layer 
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Figure 4 



